This study deals with thermal stress analysis of steel fiber-reinforced thermoplastic-matrix orthotropic rotating hollow discs. An analytical solution is performed by using polynomials under some considerations. The temperature distribution is chosen to vary parabolically from inner surface to outer surface along the radial sections. The distributions of the tangential and radial stress components are given in figures. The radial displacement is calculated analytically.
INTRODUCTION
Stress analysis of rotating discs has long been an important issue in engineering design. The rotating disc is the most critical part of the turbines, flywheel, etc. A literature survey indicates that, although the rotating disc made of isotropic material has been studied by a very large number of researchers looking at different problems, the disc made of anisotropic material has been studied very little. In light of the increasing demand to achieve high strength to weight ratios, optimizing the geometrical and physical properties of the disc configuration becomes ever more significant l\l. The load-carrying capacity of the reinforced discs is much higher than that of the traditional isotropic steel discs of the same geometry; in addition, the weight of the former is several times lower 121.
A closed form solution for the stress analysis in curvilinearly orthotropic discs and cylinders under pressure can be found in the literature 131. Genta In this study, a thermal stress analysis is carried out on a steel fiber reinforced thermoplastic matrix orthotropic rotating hollow disc by using an analytical solution.
MATHEMATICAL FORMULATION
A fiber reinforced thermoplastic matrix composite rotating disc with a central hole is illustrated in Figure   1 . It is subjected to thermal loading that varies para- where the potential function of the body forces U is given by the following formula:
If the strain components are substituted in the compatibility equation by using Txyxy in Eq. (5), the governing differential equation is obtained, and ρ and ω are the density of the orthotropic material and the angular velocity, respectively.
The strain components of the thermal expansion for
where F is the stress function which satisfies Eqs. (l.a) and (l.b), and
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Eq. (6) enables the solution of the consideration of stress function F.
The temperature function Τ is considered to change parabolically as,
where r = χ + y and a and b are inner and outer radii of the disc, respectively. Τ is T n and zero at the inner and outer surfaces, respectively. The following is the particular solution of Eq. (6):
C| can be calculated from Eq. (6), and is given as:
The problem of obtaining a general solution of the homogeneous Eq. (6) 
After solution of these equations, the constants C 2
and Cj are obtained as:
T r e satisfies the boundary conditions automatically, since it is always zero.
DISPLACEMENT COMPONENTS
The stress components in polar coordinates are the function of r only, as given in Eq. Table 1 . Then Eq. (11) had to be checked. This term was calculated and found to be nearly zero. In Disc 1, the distributions of the a r and σ" in all the radial sections at all temperatures were the same. The inner points have a higher temperature than the outer points. Therefore, the inner points want to expand and they then apply a tensile force to the outer points. As a result of this, the outer points apply a compressive force in the opposite direction to the inner points. Hence, the tangential stress component is compressive at the inner points and tensile at the outer points, at each radial section, as illustrated in Figure 2 (a). a r is zero and compressive at each section, as shown in Figure 2 (b), and a r is found to be maximum in r = 65 mm at 30°C
and other temperatures.
The radial and tangential stresses at the inner point on the x-axis in Disc I and Disc 2 are given in Table 2 .
As seen in this table, when temperature is increased further σ Η increases in Disc I, whereas it decreases in [mm]
[mm]
(a) (b)
Distributions of the (a) tangential and (b) radial stress components along the radial section of Disc 1 at 30°C Table 2 The radial and tangential stresses at the inner point on the x-axis Tables 3 and 4. respectively. The radial displacements have higher values at the outer surface than those at the inner surface.
In Disc 2, the distributions of a r and a 0 in all the radial sections are not the same, since the stresses are superposed. In other words, if the temperature is increased more, the tangential stresses in Disc 2 decrease at the inner points while they increase at the outer points, a, is zero and tensile at each section, and σ, is found to be maximum in r -65 mm at all temperatures. For example, distributions of the tangential and radial stress components throughout the radial section of the rotating disc at 30°C are plotted in Table 4 The radial displacements at the inner and outer surfaces in e) The radial stress component in Disc 2 for increasing temperature is zero and decreases at each section only for rotating disc.
f) The exact solution gives the radial displacement component at each point.
